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^ ^ ^ ^ 

5 A. ;f;-5r#^5§^A..*,-^#-*|iL5iJ— gi^i^fsg^g-j:: TCP il^s^^}^^ 

TCP m^-&$t^i^^S.ik^/^—^tL^^^--J^^?']-^nfmm^^ 
LAC - PDU ^, ?p#^jr^|&^la#^;^ «LAC - PDU ^ + IP ^ + TCP + 
6^ LAC - PDU |t4t^Ml6j ^ ^^sg^^iil; 

B. M-^^^^A^Jj^Sr'^^ IC? 4k.^i^i3./^±—^^^^V.J^'f (AN) 

10 tA (ACKl) ^M, >ifeit'^i/v^lfl.^'it^>>^-->h^'^;jr^— 4?iW?']-f-N-fBj#-i& 
6^ LAC - PDU ^ . ^?m^^i^i^iS.^^A LAC - PDU mX-^^SM^i^M-^-^t: 

C. ^^^ii,S$^/^A^^^^3^]¥}mJ^^^^i>f}mAJ^-f (AN). ^^>^ 
iM- -f Ht f^T mz.^>^^^:^-^t^s$-mJ^A ¥} ^ —MjiM- at f«l 

15 S/f, ^^'J^ib^-5-5^6^^4t^MN-, ^#4^ A LAC -PDU 

-Mj^n^^n^^^i^M-^mk^^^^M., ;^n^mK^s. (ackd ^^mK 

;^-f-( an )/-1-5ft>Gt6<Flfc:i§:^M^-=ri&iC:4.^S^^Bt. J3'J#-«>Tt'9liA.^^( ACKl ) 
1 6^ 8J ^-^^JSM ( ERN ) , ^jJ^LiiiJ- TCP sa^ , 

?'J-f-BtfB]#ti6^ LAC - PDU :^at, Bt#it#^:i^6^ LAC - PDU it^'^^S.^m 

3. ^msL^']^^ 1 2 mii,^—^^ TCP ^ -f ^^:^'f#-^P5^^6^>^^^# 

4. 1 ^ 2 ^;fii6^— ^I'^f TCP ^ -tr^^-^^mm^^^i^-i^ 



^^—Mj iM- ^'J -f Bt r>3J L 1 6<F ^ ;kL^ . 

6. ;fiLi^;fx#'j^^ 1 2 TCP ^ -f :7;-5r##-^p^^6^>^i^^:# 

(AN), ^— >^J^>^f-J-^Btri]#i6, 
^^J-t-^^i^-t (AN) ;^s;ttil6^j4St4&^MA^ii^;?^T#Mi^A.*.t; ^ 

. m mt^^i^is. t ^^>^ ^ — H ^ ^k^^^^ 1 6^ ^ — 

^'J-f-str«T#ie., J3'J^'jB&f-iiL^4&^M^3^, ^^^m^^^iat lac-pdu ^t6^ 

:^TCP>^?ij-f-'J>-f^i;jf-?- (AN) 6^^lt:^MJl^, 

7. ;f^4g-4x^>J^^ 6 ;9rii6^— TCP 

^, ^/fi£^^^^itlgt#^^t LAC-PDU ftf}^—^^f'\ 

8. ^^^;j=3L^>jj^^ 6 ^/fiifi^— W TCP ^-f ;7^-5r*:#*^rN^6^>^:^*^^ 

(AN) 6^^i§^*JL#JR^, ^^'J^-?ltAi^^J-t4^i^-?- (AN) ^^9^^^ 




9 ^^^^']^^ 6 P/ri^6(}—^^ TCP Mi-^^^^^^i^^J^iA^^^ 

^^^-^-^^s^^M.^'m^-^mA^"^ (AN) ^sffM^Sk^i^iK^^^-^^m- 
41-^,* tBt, #4ti3iJ- TCP '^.s^^mik-^iB. (ACKl) 6<r7iC!^i%4:>f#- ( ERN ) ^ 
5 ^^t^^^fj 1; TCP i^,^^ijtJ'jBflB^t:>f#( ERN 1 6^^i^^M( ACKl ) 

T^mtmK^^S. ( ACKl ) 5^a5rt>^6<| TCP ^.^^^^i^^'^^L^^ 

10 ^m^^'i^^^ 1 //rii6^— TCP m^r^-^t^^^^ii^j^^^'i^^ 

10 ^^^:^r^^t^S^^.^JJTm^^^ TCP 

11 1 ^i^^—m^ TCP .^i^^-5rlt#^^^6^>^i^4:'fl-^ 

12. #.4&;f3L^'J^42. 1 P/fi^^—^^ TCP ;?]i":T;"5j-^^4^p65^6^^j^;^/ft;5- 
15 P/Ti^^m. A t LAC-PDU 4a:4t^M^t6^^— >^J^vf-?0-|-Bt 

^^>^i£^t ^-f^^ 6^^^^^^.^^ ^ — >^ j^.^ ?0 N- r«i ^M4St 

25 
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i^m^^i^ tL^^ iUf- -^^^nM -t^/r^^iit^ % — ^ ^ ^.j ^ 8t iHl #ie.6^f ^ — >^ 
14. 13 TCP .ff] i^;i^-sr*#^p^^6^>^^t:#>5r 

15.— TCP >l?li^^-5r*'f#-4^^^6^4>^:r'f#-^ii-. ^#;^iE^f-: 4:-^ 
15 ^>^?'J-f-6^j^#^^£, ^mk^iSJ^m^^^^; P/r^^^^:^v^iLi^i'Ar-^ 

>EL -f - /-^4^iji:SiJ ¥) % —M] Bt r«l tts 1^ i^J^ H Bt l«l # 

20 
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^M-^i>L ( TCP - Transport Control Protocol) fi<F>f>i^$>f^y5rJi- (TCP Aware 
Local Retransmission), i^:^y^^J^:^-srt'^^^^J^^^^t:^^'i^ > # 

i£ii#^ii.'ft.^.^^yN.IIil^^i^^ii!'j;t.7{7^SL^. Sit, gl Ri'feiK^^ ( ITU ) 

iE.^^-f-^J;t^^'f^:f>^it^^.^ (IMT2000 ) ^mmf^y%, ^-^t. 

^t^.^«fc^&iL#iS.^N Ji^ if 6^ ( nomadic access). 

^y^jj^ n 1^ ^m^i , ^km^^nm^0' ^'^ma^ ^^m. 

'i^^nis^, iH— ,J^.^TCP Ji>{*^$(L#il^H^^, 

TCP /f.A^^^P^^t^lit*^, H^i^-fe^^ijCGiri^^-f^:^^. >^?S|l^^i^ 
pR|jLil.'fJ^^1fe#*^JIi^, -itpWam'l.^ (Telnet). il^#^(FTP) 

-^'Jdw, TCP #^/f;^6^^^ (packet) (loss) ^•^Oi^f4-4^:il (congestion) it^ 
( acknowledge ). NACK ( non - acknowledge ) ^t^^-^^-^i^^^^it Miy 




TCP M^yK^i^n ACK M ti^^iYt ^ J<^^ > 

$'J NACK mti^f^^^t^Kir, ^^i^t^^JL-t^^'S^^^'l^^^^f: 

K>t^:>-iC4.4flS6^*u^= .?^.^L^I^^#^i±=fEt» #J5'Jj|.>^^^*:«^ 

TCP f^^^^^^¥i^X^ti^-\^^n^. ^i^, ^{fcTit^ 
■^^^M^:#it>t.-^^#-6^|2ti4'^*-R, i^-^. TCP-New Reno( 
10 [1] J. C. Hoe. Improving the Start-Up Behavior of a Congestion Control 
Scheme for TCP. In proc. ACM SIGCOMM 96, August 1996) TCP-SACK (^^tx 
i^[2]K. Fall and S. Floyd. Simulation-based Comparisons of Tahoe, Reno and 
Sack TCP. Computer Communication Review, July 1996.), ^ff^^'^^JkJt 

^\^m9L:^n'^^^^j^>ny=iSL^m^^'-^^^ eln 

15 (Explicit Loss Notification, ^-^SL^ [3] Hari, Balakrishnan , Randy 
H. Katz, Explicit Loss Notification and Wireless Web 
Performance , Globecom 98, Sydney , Australia , Novermber 1998. ) )ks^ 

Aji 'ft ( AIRMAIL, # 51 ^ [4] E. Ayanoglu, S.Paul, 

T. F. Laporta.K. K. Sabnani, and R. D. Gitlin. AIRMAIL: A Link-Layer protocol 
25 for Wireless Network. ACM ACM/Baltzer Wireless Networks 
Journal , 1: 47-60, February 1995, ) ^ ^- 6<j ij ^ 4: -Jfr >ii / ^ 4f 
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( ARQ/FEC-automat ic retransmission request /forward error correction). 

^ Snoop(5] (H. Balakrishnan, S, Seshan, and R, H. Katz. Improving Reliable 
5 Transport and Handoff Performance in Cellular Wireless Networks, ACM 
Wireless Networks , (December 1995) TCP (awareness) 

tlLA^^'^iS.— mM^ . ism.<t^it>^i^^M:^^m TCP/ACK { ^^^Mm>L/ 

10 i£;r. F-B-itX^] ACK 6<j>5r*^-3r^fe^4rJ^ TCP 

;?^-=r^feiai±^^>^^J.6<i ACK :^-^^6^ ACK ^^X, 'An^i^iki^vk^— 

4^;^B^6<J i fi^AtSlit— TCP ^ i^^^^^f^^lTH^S-fi^v^^^'f^^-;*-. 
i^^-ft, ^>^■$l.i^:T^■^##4^^£i^S-Jl6^ TCP'fil^, 

M^^^mj^^ TCP i{?.iS&6^J^iiiJ4^5>^— :^;i^-<!i!'J6^ TCP iX^^^^^ ( TCP - Aware 
Local Retransmission), ^^^A^^^^^iB.^^. m^^^J^^-^^^"^ 
25 ( ERN - Explicit Retransmission Notification) 0Li^^^^ TCP 'i^^^i^ 
^-fto 4^J^Bfl6^^1^A^i^TCPiA^p>^J^ (^i<k.) ^'f^Ji^^. 
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LAC - PDU ^?m^^^i$^iS.M^M. "LAC - PDU ^ + IP ^ + TCP ^ + St^" 
^ LAC - PDU l&^^lai^ ^ ^^^JSliii; 

B. ^ TC? St^^iS.f^^—^^^^'i^'f (AN) 

■iA (ACKl) i^iS., >(S.^tJ^■yw1^*a^HL4i/^--'^&^^^— >^iW'^'i^Btf^#i& 
LAC - PDU ^, ^V^ismA^^^M^^ LAC - PDU ^Ai/v^^^^^^^JLiHJ-^^* 

*f, ^^'J*fdJ^^^6<)4a:4t^MBt, A 6^;>5->4:^^-^ LAC-PDU ^6^^ 

->^J^?'J-f-Btl'«l#ie.#t:#^mit^^^. ^nm^i^^^ (ACKl) t6^^^^ 
( AN );=/r^>Et6^^#i^^^^'^^&^^^*^^*J"' i3'J#-i2,it'»^-yw^^( ACKl ) 
1 6^ «^ Bfr:r'f#^^ ( ERN ) ^, :?f-^ili^ TCP ^MM, 

6^ LAC - PDU ^Bt . iilSl Bt#it#^^6#i LAC - PDU l&lir^^d^S'J^^-^Jt 

^ ^ TCP t 6<j ^ Bt f«l . 

^^MM^^m^mmPfi^^^^^^^ TCP 4gt^^^JLt^/r4^'^^^->^^^'i 

-t Bt fal #ii 1 ^;k.<lL. 



ii'ft^J^, ^'J*fA^^^6^a:4)t^^J-> ii— ^'^-M• 
-t ( AN ) ^gJ^f>^6^^4)t^M4.^i£>^^-=r#M;JS^>w,* + ; ^a^, jom-ia^ 
■i&t^M t ^^f>EL 6^ ^ ^ ^0 N- f«l i^^^ t fit ^ -:^>^ 

J3'j#'jmit^4&:^^J--i-3^. 3L^i^4tm^iS.^ LAC-PDU it^^—MjiM-^f 

i^-^iA;^^ (AN) fii}4t^<5^^mfk. 

m^^^MMiM^^-^iS.'^ LAC-PDU ^t6t^— >^:^?'J-f-Btf^#ii^ 

//ri4irt#^^*^^>^.^^t^4-^TCP>^^']-^'J^i^>^^iM--t (AN) 

^/fil6t>^^tA^^jL^t6t»^'*r-i:# (ERN) ^;F;-=nfcM5^ 

4S^^,*-^'j£^ib-^-^tA>^-?- (AN) ^S^J^^iit^i^^^^'^-^^S^^'^^'^^' 

TCP i^f.3^6t>^^A^^5. (ACO) mM^n^^^ (ERN) 1; 
TCP i!|a3fe^4tS'JaaB^J:# (ERN) .g.>^>b#^ 1 S^^^At^^ (ACKl) ^, 

itmK^^ (ACKl) ^^^0.^ Tc? m^^ia.!^^^^-^^^^^^^^^ 
i=/f ii6t ^ — >^ ?'J -t Bt i«i #-^6^^ — ^ Bt 1"^ mz.^ ^^Ar^^ 

t:^^^^.^^^^^^^^ TCP ii,^6<r^;fcL^^lfc. 

i=b#, ^^i^>^d^^^l^^^*'^^• 
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PJrii^^m. A t LAC-PDU $t^'^^^'^^^—J^iMJh^>]fftfm^^i^,^-^>-:A 



5 ##TCP^f-;?;-3r*#^^^6<F>^^t:#p5r-;i-, ^a^^j^^: 

10 ^ it-ft ^ ^ic,^ ^ ^ ^ ^ —M} ^ H ^ 8t n mz> 6^ ^^it 

6^&'^^?'J-f-6^«t^M, i^^m^^is.Xmp^i^^; P/ri^iiij^>\t^'}i:^^^^ 
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^/r^»l^:5'J 6^ ^ — >^ ^'J st iii] #i£.^ tb ^ ^Mj n 8t n # 

5 ii; 

^'J ^ Bt ^ ^M} ^ Bt )b1 #i& . 

10 ^^^.#Jg.^a5«J;fl^^f TCP if^i^^n^yk^;^X^'^^^ik^^ 

fil#-i5^#t7. TCP 4a:4t:^^^;?^-sri|:^#-*?rMiJS^ii— 

^ft^^^^l^-^^ TCP ^x^ik^iS. (ACKl ) t^^-^^i^-^ (AN) 

mtl^f (ERN) j^i^^Y^^ TCP ^.i^&iL^^D-i^^^ft. ©jth, ;^iLB^6^^>i-^ 

— #4>^f'j^Btfs]#i£.^^i;j?-T (AN) ^^-^m^^^^-^^^^n^^^ 

:ihik.^n^'^^^Af^^^i ^i=-^')^"T TCP 6t^iA^^JL (ACKl) ^Mji^ 
20 ?0-f-Btl'8l#i2. ( time-stamp) ^^^'jB^^4&^^J.-^5^^i4^>^^^#, ©i?ri;i; 

25 @ 1 ^tl^^i^^/^^^^^n^^ TCP i^:4l-fi^^^^^@. 

S 2 AiLM4^/vAi^^^*f4S&J^i2l6^^4&^^ad^*#^^^S. 



m 3 A^^i^iK^ TCP >^ -f ^ ^ —MjiM-n f H mm^M s . ( 

m 4 Am.itmx^is. ( ACKl ) ^m4lti^i^i3u^^^:^}^>MM^m. 

1, St^ib— *^^^4l->>^6tia'^P^^. :ii7^f- IMT2000 
it-ft.^.^, 10 ASR^^X^H^ ( ). 20 ASRii^^P^i!!- 10 

Sk4hi^, TCP 30 it^ (^-sr^Mi^) -^^y^-^^l^ll, 40 

n^^^^m^^^^^t, ^i^H^^^^^^^, it 

^^^^AJIL:^^ 30 ^^^'ft ii^^: I^^^J^^^ 10 

^ TCP 20 J^ti{6#f^6^ TCP >h^JEM^A.^#'] - 

( L A C - P D U, Link Access Control-Protocol Data Units ) 
t . - i*im-i)t#->G ( L A C - P D U ) L A 

c - PDU^M^t-t^^— ^S;^tb#-^>^6^^, ^i^ie.^^i^?;^i€6<ry^?'J-?- 

KpJ^iH^'IS/^, >^;^?'J-f-8tral#ie. ( time-stamp), it^t4t^^6^ L A 

C - F D U ^i^^-^i^^^Mjm 2, :H? ^— y^^;^?']-tBtlBl#ie. 

(time-stamp ) ¥j "LAC-PDU ^ IV ^+TCP DATA". ^ L A C - P D 

u^M^t*^^^— ^^^^•i-f-Btr'^^i&^^i^Bt, LAc-PDu 

m.^&.ii.^^'^^S.m.^^ito, Tt^— /^:^>^^>i-f-Btl8l#-J& (time-stamp) 

*Jg.^^ 30 f'J^^^^^ 40 6^^^j^ilii±^t6^^1^>iLi^/'f ,stT»'::A»i7^LAC 
- PDU ^^^^JL + ^^i->^6^^— >^^^H-?-Btl"al#ie. ( time-stamp ) >tt'»^— -91^, 

3 t^-l-^' #2. #4. #3 ^^-^T C P#:4&:^^B.d^y^f'J-?-, 0. 

1, 2, 3 ( 7(7 0) ^^-^ LAC-PDU #2, #4, #3 

^^^it^%—Mj^H^^i^m^ ( time-stamp) ik, •;&Q«J-f^*b t m^ii^i^. 
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#2. #4. #3 i>^mJf'^i^TC?^iK$t^M.:^—^M^'\. 

i^^^iS. ( ACKl ). mmXi^iS. ( ACKl ) 4 TCP ^^^*a— 4- LAC- 
PDU LAC-PDU ^i^iB.^^'^^i^^^^MjiM^^>]'f9<^iB\j^^,i^ (time- 

stamp) 6^^, -^/rie.^6^^^##:5&^i^ 40 e.^^^>lii6^^j^^^'f#-i|L6<j-^TCP^ 
i^^M^/r^'f 6^^— y^^t^^<j^BtlBl#ie. ( time-stamp) 1 6<?:§L;)t>C2., ^^ij^ 
^^^^^iM^^f^^Mj^Jf-^'\-fHf^^^i^ (time-stamp) ;SLm/<^^^i^iA^ 
^'J-f- AN (Acknowledge Number) ^mXi^ia. (ACKl) 4tiiL»S7j?LM-^>^^.JS,j3|,^ 
H 30. ^m,4k^.^Jt^n- 30 #.4t-^4t5>j6^^tAt^ia. (ACKl) /i^-^^^^^i^ 
i^J^^']-f^mmz» (time-stamp). mkti)$t^^^J^n^ (AN) ^^it^Stli 
^ia-JtH"^ (AN) TCP4gt4^t^^6^^— >^^f.J-f-BtfB]#-J2., 

5^ TCP 4iti^^M.^^i^^r^^s$-X^^, ^^mi^:^y^^it—^fk^^JiLm 

4^-»|i:Sij6^Ji—> ^ TCP Ifc4t^^i6^ TCP /f^^'i-f-, '&i£^7jT^^4^^fij6^ Ji— >^ TCP 
^ia.^^;fri^ 1 6^ TCP J^^'\-f, 

■^m. 401, ^'J*f^iL^^^.^, (^5*) J3B.:^^ 30 frfj^?t^t A^^^-^ 
i^^M ( ACKl ) t ^^ik^^i^ii^^^H f AN ;fa;(t>EL 6t TCP ^^^iS., ^A, 
J5'J^^:f^^ 402, 406; 1^^ 402, ^■J:^Ai^TCP 

^^^*JLtMt#^6<|^—>^J^^'j^N-fB]#ie. (time-stamp), dt^i^ ts; 
403, # ts ^miX-^^ (ACKl) ^4-:t^'3g^6^^^.^i^>^?iJ-f-Btf^#t5 (time- 
stamp), -k^jij ts^„ i4mb4SL, ^'jB&f ts < ts^„ ^Mii.iL, JOW^ 

404, 405, 406, y^i$['b^A^^^ASL, mX4^^r^^ 406; 404, 



405, ts < ts^, ijLB^^^^iAw6^a:4&^M^f>J^ AH ^^Md^ TCP 

St^^ia^e^^^, iil'Jil^-^^— vfjJ^^'J-tBtfBl^-KL (time-stamp) ^^mM 

TCP it^i^^s., ^rm—^M^S^-n^'MM^wm^^Hi^Uiz^M^m-^s^^i^^ 

iMi^JL^^ LAC-PDU ^^^ia.; iSr^. 406, ^^^^.^^^^^^ 30 d^^^t 
Htv^l^^-^iA^^ (ACKl) t6^-^tA6^lfc^^M>^?'J-f AN ;Ja^>SL6^ TCP It 
l&^^J., ts < ts„„ ^^.^j^iL, 404, 405 ;3'J# 

ita-^^AJil^^ 30 t ^/r^^^'J-t'J^-f AN TCP 4E^:4i^la4^^^!lR^. 

^^iA^^ (ACKl) :j^*^^^i=b# (:{!o;g- 6>^^b#) 
— ^B^B^t:#E RN^>^ (iSla^f*f4:'f#it^p) J^b#, '^^^i^^Xm^^Wr 30 
6^?^>t^t^-^^i^^^Jl (ACKl) t-^^T^A^^Fltlt^^y^^'J-!- AN TCP 
^i&^M, Jil'J#itb^AiA^:^M (ACKl ) ( E RN ) ^^Vci^X^ 1, 

:?f-#'^^0^B^^# ( ERN ) ^^M^:S^imK^^^^ia.^n^ AN d^fJ^iA.^ 
M ( ACKl ) TCP 20, TCP i^,sS^ 20 >^*liL5iJ B^*#- (ERN) 

1 fit'^tA^M (ACKl) ^^i^miLi^^ (ACKl) ;^@jtt>^6*j TCP 

iL-itT C Pit^^^iB., 

^—^f^^Mj^^'l'^S^i^m^ (time-stamp) ^^A^:^^, ^^^LA 

T C P^4t:^M-^ 576 ^i?, yfj^t^f'J -f-Btl"«]#ii ( t ime-s tamp ) 0 J. 127 
(— ^^il, ^-f — '^T C Pi^4^e.y5L^), ^PT>^ 7 l:b#-lt6fj>^:^?'J-tBt 
fH] ( t ime-s tamp ), 

^, |5l^J^iii^*&^^iL|i:6^Jt;*p, ^>fi^?'J-?-8tlal#ie. ( time-stamp) 

6<jy^^t^?'J-^Btf^#ii (time-stamp) ^^^^^tJS^v^i:^m$t^i^^iti}^9>i'^:k. 
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^m. 403 Bt^-sriE.>^^'J*f^4->f»^^?']-f-8tl'«l#ie. ( time-stamp ) 6<f^'J^^.?/o| 
Elilb, ^iiCi£A>^ 8 l=b#-^6<f>^^f'J-!-8tlHl#ie. ( time-stamp) 7(;:H^. 

mTTy^mJ^ ^J^ H -f Bt I'h] #i5 ( t i me-s t amp ) ^#ifs :Jr; -sf ##4lr#:i^ 

4^J^B^^:5fe'^mtll6*fA# TCP |St4&^M^/^J^v^?'J-?-Btr^#ie. (time- 
stamp) —^M^^ LAC-PDU t3^^J^iH.6^^>*. ^i^^ ej^^n^^i^i^^^^ 

i3i^m^M:^^WJf"f^^-^^'\TJ^iM'HfHf^mZ (time-Stamp) ^ 

T^^^^T C P^^i^>g:;<5>^^>fi%6^Btl>T#i& ( time-stamp) , 
-5r#^5M^>^-^^6*| T C P^6^##r^>f . 
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